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GENERAL INTRODUCTION 
The purpose of the present experiment is to investigate and evalu-
ate the action of batyl alcohol as a therapeutic agent in cats infected 
with infectious feline enteritis virus. The parameters for evaluation 
are based on comparative quantitative and qualitative data on blood and 
bone marrow morphology of diseased animals, a portion of which received 
batyl alcohol injections. 
Infectious feline enteritis is a highly contagious and highly fatal 
disease which affects predominantly young cats. Verge and Cristoforoni 
(1928) appear to be the first to identify a virus as the cause of the 
disease. The disease is characterized clinically by fever, nasal and 
ocular discharge , depression, anorexia, emesis, diarrhea and rapid and 
severe dehydration (Stansbury, 1966). Hematologic changes characteris-
tic of the disease include severe leukop~nia with pronounced neutropenia 
associated with depression or aplasia of the bone marrow and slight 
anemia (Lawrence et al., 1940). Hemorrhagic or diphtheretic enteritis 
affecting mainly the ileum, dehydration, and occasionally pseudomembran-
ous laryngitis are the more prominent postmortem lesions (Jubb and 
Kennedy , 1963) . The incubation period following experimental parenteral 
exposure ranges from 4 to 8 days (Newberne et al., 1957). 
Lawrence and Syverton (1938) described a disease which they desig-
nated spontaneous agranulocytosis. It occurred in a group of laboratory 
cats. Their initial observations included the occurrence of severe 
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leukopenia and neutropenia in affected animals. Hammon and Enders (1939) 
independently reported on the same disease but named it malignant pan-
leukopenia. Characteristic changes observed in affected animals included 
panleukopenia, enteric lesions, and the presence of inclusion bodies in 
epithelial cells of the intestinal mucosa and in reticulum cells of the 
spleen , lymph nodes and bone marrow. Hematologic aberrations commenced 
with a slight lymphopenia followed by severe panleukopenia, most pro-
nounced in the neutrophil series, and associated with aplasia of the 
bone marrow . They were able to produce the disease by inoculation of 
susceptible cats with bacteria-free filtrates of spleen emulsions ob-
tained from diseased animals. 
Lawrence et al. (1940) made a complete study of the hematologic 
picture of peripheral blood and bone marrow, plus a brief clinical and 
pathologic study of feline infectious agranulocytosis. Total leukocyte 
counts revealed either a gradual decrease in numbers a few days post-
exposure until the height of the disease, or a precipitous decline in 
number beginning on the fifth to seventh-0ay postexposure. Slight anemia 
was apparent during the height of the disease and during the first days 
of convalescence . The bone marrow macroscopically was described as being 
fatty , aplastic or normal. Severe depletion of myeloid cells, predomin-
antly the granulocytic series, was noted. Histologic changes which 
suggested a v i ral etiology consisted of acidophilic, intranuclear inclu-
sion bod i es of variable size, shape, and structure in the epithelial 
cells of the gastrointestinal mucosa, in widely distributed reticulum 
cells and in ep i thelial cells of bronchial mucous glands. They disc~ssed 
similarities between this disease and agranulocytosis in humans, particu-
larly in reference to peripheral leukocytes and bone marrow. 
Riser (1947), in a study of the blood picture of experimentally 
infected cats, described a slight increase in the leukocyte count the 
first day but a marked decrease from the third to the tenth days post -
inoculation. Erythrocyte counts diminished at a similar rate, leading 
to a marked anemia. However, the anemic crisis occurred three days 
after the leukopenic crisis. 
Newberne et al . (1957) demonstrated that the incubation period of 
the experimentally induced disease ranged from 4 to 8 days and usually 
3 
6 to 7 days. Histologically they observed aplasia of the bone marrow 
and damage to the intestinal epithelium which initially was manifested 
by swelling and loosening of the basement membrane and desquamation with 
generalized loss of epithelium in most of the intestinal glands. In-
clusion bodies were rarely observed in their experimental subjects. 
Therapy has been directed toward combating dehydration and' electro-
lyte inbalance and prevention of secondary bacterial infection. Elect-
rolyte solutions, antibacterial agents and blood transfusions are com-
monly utilized for these purposes. In spite of such measures , the 
mortality rate remains high (Stansbury, 1966). 
Batyl alcohol, 3-0ctadecyloxy -1, 2-propanediol, is the monoocta-
decyl ether of glycerol and has a melting point of 70 to 71°c. l'he 
optically active form of batyl alcohol has been synthesized by Baer 
and Fischer (1941). 
Holmes et al . (1941) isolated batyl alcohol from the unsaponified 
fraction of the yellow bone marrow of cattle. Karrer (1947) reported 
this compound in the spleen and aorta of mammals and it has also been 
found in erythrocytes and liver lipids (Brohult and Holmber~, 1954). 
Preparations of the above natural products containing batyl alcohol 
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were used for therapeutic purposes in myelophthisic disorders because 
workers reasoned that, since the bone marrow produced leukocytes, some 
component in it might stimulate leukocyte production. In the U. S. the 
product most frequently used was yellow bone marrow of cattle because 
this was easily obtained. Watkins and Giffin (1938) treated more than 
24 cases of human agranulocytosis with finely strained, yellow bone 
marrow of cattle with remarkable success, however, little success was 
achieved in the treatment of semi-aplastic anemia and anemia of preg-
nancy with the same product (Giffen and Watkins, 1930) . Marberg and 
Wiles (1938) were the first to prepare an extract of the non-saponifi-
able fraction of the yellow bone marrow of cattle. They established 
the therapeutic value of the extract in six cases of malignant neutro-
penia and four cases of leukopenia. 
Batyl alcohol extracted from the nonsaponified fraction of yellow 
bone marrow of cattle was used experimentally for the first time by 
Sandler (1949). He conducted experiments using normal white rats and 
normal humans , and white rats subjected to benzene toxicity and observed 
a significant reticulocytosis in normal human beings and erythrocytosis 
in normal rats treated with the compound. Rats given batyl alcohol were 
markedly resistant to benzene toxicity. Edlund (1954) claimed that 
batyl alcohol exerted a protective effect in white mice subj~cted to 
x-irradiation. Eighty-s ix per cent of the untreated mice died within 
30 days after being irradiated while only 56 per cent of those rece iving 
batyl alcohol succumbed. Brohult and Holmberg (1954) observed eleva-
tions in leukocyte counts of leukopenic, irradiated humans who were 
given batyl alcohol. Brohult (1958) also observed an increqse of mega-
karyocytes and nucleated bone marrow cells in irradiated rats receiving 
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0.15 gm. of an emulsion of purified shark liver oil containing about 50 
per cent of alkoxyglycerol esters. Cattle suffering from leukopenia 
caused by bracken fern poisoning responded favorably to treatment with 
batyl alcohol and antibiottcs (Evans et al., 1958); however, Dalton 
(1964) reported failure in field cases of bracken poisoning treated 
with moderate levels of batyl alcohol. Schultze et al. (1958) did not 
observe a favorable response.in experimental aplastic anemia in calves 
induced by trichloroethylene-extracted soybean oil meal after treatment 
with batyl alcohol, 
The dosage of batyl alcohol seems to be an influencing. factor in 
the results achieved. Evenstein et al. (1958) failed to produce ery-
throcytic stimulation in rats using a dosage of 1 mg. daily for 20 days 
and 5 mgs. for 10 additional days or 0.5 mg. during 11 days of batyl 
alcohol treatment. Linman et al. (1958) reported that a dosage rate of 
50 mg. daily produced a more marked erythrocytosis and reticulocytosis 
in rats than occurred following administration of 12.5 or 25 mg. daily. 
Leukocytosis also occurred at the higher dosage but was not observed 
with lower levels. Osmond et al. (1963) observed erythropoietic and 
lymphopoietic responses in bone marrow and blood determinations with 
small doses (10 mg./kilo for 5 days) in guinea pigs, however, a granulo-: 
poietic response did not occur. 
MATERIALS AND METHODS 
·Fourteen healthy cats approximately three months of age were uti-
lized in the experiments. They were housed in metal kennels and fed a 
variety of connnercial cat foods throughout the course of the studies. 
The. infectious feline enteritis virus used was a strain of challenge 
virus and consisted of a 10 per cent splenic emulsion harvested from 
infected cats. 1 The inoculum was. administered in 2 ml. doses intra-
peritoneally. Batyl alcohol of dogfish liver oil origin was prepared 
in a 5 per cent olive oil suspension by stirring and heating at 250°F 
for 30 minutes. 2 The heated product was a clear yellow fluid; however, 
upon cooling it was a turbid whitish fluid. The suspension was adminis-
tered subcutaneously at a rate of 50 mg. batyl alcohol per kilogram body 
weight daily. · Venous blood for hematologic determinations was obtained 
by jugular venipuncture. Dipotassium ethylene diamine tetraacetate 
(EDTA) was the anticoagulant used. Total erythrocyte and leukocyte 
.. counts were performed using. standard hemocytometer methods. Hemoglobin 
·was determined using.the Spencer hemoglobinometer (Model .AOlOOOD) and 
hematocrits were. obt.ained by the microcapillary method. Differential 
leukocyte counts were performed on Wright's. stained smears and reticulo-
cyte counts were determined by supravital staining with brilliant cresyl 
. linfectious feline enteritis virus, challenge strain, lot 25. Ob-
tained from Pitman-Moore Company, Indianapolis, Indiana. 
2Batyl alcohol,. from dogfish liver. Obtained from Sigma Chemical 
Company, St. Louis, Missouri. 
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blue. 
Bone marrow aspirates were obtained alternately from the iliac 
crest, the femur, and the humerus. The subjects were anesthetized with 
Brevane 1 and the site of puncture prepared for aseptic collection. 
Collection from the iliac crest was done by the method of Gilmore et al. 
(1964). Femoral marrow was obtained by a modification of the procedure 
described by Schryver (1963). Penetration of the bone cortex was 
achieved through the use of a marrow needle. 
Humeral marrow was collected by the following procedure . The 
anesthetized kitten was placed in lateral recumbency and the skin over 
the area of the scapulohumeral joint prepared for surgical manipulation 
by clipping, washing and disinfection. A sterile, 18 gauge, . 0.75 inch 
bone marrow .needle and seated stylet were introduced through the skin . 
The scapulohumeral joint was flexed and the articular surface of the 
humerus exposed. The need le ·was then placed near the center of the 
head and introduced into the marrow cavity by moderate pressure and ro-
tation . After the need le ·was introduced about 1 cm., the sty let was 
removed and a 5 ml . syringe containing a few drops of EDTA attached to 
the needle and marrow aspirated into the ·syringe. Different site s for 
removal of marrow specimens were utilized to avoid repeated invasion 
of the same site at short intervals. 
Following a stabilization period of at least two weeks during which 
one to three blood and marrow specimens were collected and data obtained 
t o serve as normal control data , the experimental animals were divided 
1Brevane (Methohexital Sodium), obtained from Corvel Division of 
Eli Lilly and Company , Indianapolis, Indiana. 
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into three treatment groups. One group of five cats.received batyl 
alcohol alone, four for a period of 10 to 12 days and one for seven 
days. Another group, split into two subgroups, were infected ~ith in-
fectious feline enteritis. Two cats were.inoculated with virus suspen-
sion and three acquired the disease spontaneously. The third group was 
composed of six cats inoculated with virus suspension. Connnencing on 
the third day postinoculation, batyl alcohol was administered daily for 
10 to 12 days. Two of the cats (numbers 1 and 2) had received a series 
of injections of batyl alcohol six weeks before incorporation into this 
group. 
The animals were examined and rectal temperatures were obtained 
twice daily throughout the course of the experimental period. All ex-
perimental animals were- subjected to gross necropsy at termination of 
the experiment .. Pretreatment hematologic and marrow examinations were 
made on three samples of blood and bone marrow from each of 11 of the 
cats. Only 1 ~ample of blood and bone marrow was obtained from each of 
3 cats because these became-spontaneously infected with panleukopenia 
before additional samples could be taken, 
Experimental treatments connnenced eight days followiog collection 
of the third normal sample, Five specimens of blood and bone marrow 
·were obtained from each animal receiving panleukopenia virus and batyl 
alcohol over a 21 day period. An additional specimen was collected 
from one of these animals on the 25th day. Six samples were obtained 
from each cat with untreated infectious feline enteritis during the 25 
day postinoculation period. Five specimens were obtained over a 20 day 
period from each healthy cat receiving batyl alcohdl only. 
9 
Blood and bone marrow specimens following experimental treatments 
were obtained at intervals as outlined in Table I .. Pretreatment speci-
mens were collected 20, 14, and 8 days prior to treatment except as 
previously noted. 
Batyl 
Specimen Alcohol 
First 3 
Second 6-7 
Third 9-10 
Fourth 13-15 
Fifth 16-20 
Sixth 
TABLE I 
INTERVAL.IN DAYS OF COLLECTION OF 
BLOOD AND.BONE MARROW. SPECIMENS 
Infectious Feline Enteritis 
, Experimenta 1 .Spontaneous 
3 5-6 
6 6-8 
9 10-12 
14 14 
21 21 
25 
. Inf. Fel. Ent. 
. Batyl Alcohol 
4 
6-7 
8-9 
10-14 
21 
21 
RESULTS 
The data concerning the results of examination of blood and bone 
.marrow for each experimental subject are tabulated in Tables II through 
IX, and curves of the average values of cytomorphologic findings in 
each treatment group are presented in Figures 1, 2, 3, 4, 5, 8, 9, and 
13, Salient variations between findings in specimens before and after 
experimental treatments as well as comparisons between treatment groups 
will be summarized subsequently, 
Hematologic Findings in Peripheral Blood 
The effect of_batyl .alcohol treatment _of_the normal cat. Table II 
and Figure 1 contain detailed results of hematologic determinations on 
. this group of animals, Hemoglobin and hematocrit levels and. total ery-
throcyte counts were slightly increased in treated animals.compared 
with pretreatment values for the· same individuals. Elevations were 
apparent three days after treatment and persi$ted throughout the twenty-
five day experimental period, Average hemoglobin values during the 
pretreatment period ranged from 10,2 to 10.3 gm.% whereas hemoglobin 
values after batyl alcohol. treatment ranged between 10.9 and 11,5 gm.%. 
The maximum hematocrit value prior to treatment was. 32.5 vol,% and was 
elevated to·35.6 vol.% on the sixth to seventh days post-treatment. 
Total erythrocyte counts were also elevated, the principal increase oc-
curring between the third and seventh days after treatment commenced. 
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Elevations persisted through the twenty-fifth day. 
There was little variation in total or differential leukocyte 
counts during treatment; however, an increase in band neutrophils and 
the presence of neutrophilic metamyelocytes and myelocytes was observed, 
Slight reticulocytosis associated with slight polychromasia was noted 
toward the midpoint of the treatment period, A high percentage of ery-
throcytes of normal cats, when stained with brilliant cresyl blue, con-
tained one or two small, thin, basophilic strands.in their cytoplasm, 
The blood of animals receiving batyl alcohol contained an even higher 
percentage of erythrocytes with this feature. Some cells were 2 to 3 
times normal size and, in these, the·strands.were more clearly defined 
and more basophilic, A few such cells contained only faint basophilic 
granulation. Rubricytes and metarubricytes were noted with greater 
frequency in specimens collected after batyl alcohol treatment. An 
increase of Howell-Jolly bodies were present between the third and tenth 
day after treatment with batyl alcohol was instituted. The presence of 
small, pale, blui.sh bodies. which resembled Dohle bodies (Weiner and 
Topley, 1955) was noted occasionally in the cytoplasm of neutrophils of 
both treated and untreated cats. The bodies were slightly increased 
in number in the cats receiving·batyl alcohol and were associated with 
a slight increase in size and cytoplasmic granulation of the cells. 
Anisocytosis, as reported by Schalm (1965) in normal cats, was observed 
during both pretreatment and post-treatment periods. 
Infectious.Feline Enteritis, Detailed results of hematologic exam-
inations. performed on animals in this group are contained in Tables III 
and IV and Figures 2 and 3. Five animals were included ;i.n this group 
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but the group was subdivided into two segments (Subgroups I and II). 
Three of the cats (Subgroup I) acquired infectious feline enteritis 
spontaneously after. only one preinfection specimen had been examined. 
The presentation of data assumes that infection occurred 5 to 6 days 
prior to the onset of signs. Two cats composal the other subgroup (Sub-
group II). These were infected with the virus suspension but developed 
a concurrent polyserositis probably as a result of the administration 
of contaminated anesthetic solution prior to inoculation of virus. 
Hematologic findings in cats of subgroup I revealed a decrease in 
hemoglobin from an average of 10.8 gm.% preinfection levels to a mini-
mum.of 8.5 gm.% by the fourteenth day after infection .. Packed cell 
volume and erythrocyte counts.diminished from 32.0% and 7.81 x 106 to 
26.5% and 5.59 x 106 at their minimum levels. 
Depression in the total leukocyte counts was severe, reaching a 
minimum of 833 cells/mm3 on the seventh and eighth days. Return to 
approximately normal total leukocyte counts occurred by the twelfth day 
postinfection .. Segmented ne4trophil. counts diminished rapidly within 5 
to 6 days after the estimated day of infection and were entirely absent 
on the seventh to eighth days. Levels of immature circulating neutro-
phils were likewise depressed but to a lesser degree than were the seg-
mented cells. The number of segmented neutrophils had returned to nor-
m91 levels by the tenth to twelfth days and band neutrophils slightly 
exceeded preinfection.levels at this time. Eosinophils were absent 
during the period of maximum leukocyte depression. 
Reticulocytes and polychromasia were not observed in the prein-
fectionspecimens but appeared on the fourteenth day at the- same.time 
that nucleated erythrocytes and large erythroid cells containing 
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supravitally stained basophilic strands or basophilic granulation were 
observed. Leukocytes presented a number of abnormalities during the 
experimental period. Dohle bodies were observed in neutrophils during 
the phase of recovery from leukopenia. In addition,a variable number 
of neutrophils two to three times normal size were present. These cells 
appeared to have a slightly bluish, foamy cytoplasm containing reddish 
granules and their nuclei showed clumping of chromatin and, at times, 
atypical formations such as nuclear rings and hypersegmentation. 
Two cats, composing Subgroup II, were inoculated with 2 ml. of in-
fectious feline enteritis virus suspension, Variation in the parameters 
of evaluation were quite comparable to those in Subgroup I except for 
differences in total leukocyte and differential counts which apparently 
reflected the coexistence of a septic polyserositis observed at necropsy 
25 days after inoculation of virus. Leukocyte counts increased remark-
ably 3 days postinoculation, dropped to a minimum of 775 cells/mm3 , and 
then increased rapidly to markedly elevated levels by day 14 and through 
.the termination of the experiment. The latter increase was predomin-
antly a neutrophilia which was accompanied by a marked increase in cir-
culating immature neutrophils, 
The influence of batyl alcohol treatment on .infectious feline 
enteritis. Detailed results of hematologic examinations performed on 
this group of animals are contained in Table V and Figure 4. Six cats 
·were inoculated with infectious feline enteritis virus and, beginning 
three days later, were given daily injections of batyl alcohol. Re-
duction in hemoglobin from a range of 10.9 gm.% to 10.3 gm.% in pre-
infection levels to 8.9 gm .• % on day 21 postinfection occurred. Data 
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on packed cell volume (PCV) and erythrocyte counts essentially paralleled 
that of hemoglobin levels. PCV dropped from the preinfection range of 
34.7 - 33.8 vol.% to 26.8 - 27.3 vol.% between the fourteenth and twenty-
first days postinfection. During.the same period, reduction in erythro-
cyte counts from the preinfection range 7.39 - 7.16 x 106/rrnn3 to 
6.15 - 6.05 x 106/rrnn3 occurred. Reduction in all these parameters of 
evaluation was somewhat less in infected cats receiving batyl alcohol 
than in untreated, infected cats. The data also·suggest that the rate 
at which anemia developed was reduced in the group of treated animals. 
Total leukocyte counts were depressed markedly to average levels 
of 3,280 and 2j 300 ce lls/rrnn3 on days 6 and 9 postinfection. This com-
pares with averages of 833 and 775 cells/rrnn3 on day 7 or 8 in untreated 
infected cats. Recovery from leukopeniawas well in progress on days 
10 to 14. In one cat (No. 6), a pronounced leukocytosis occurred during 
the recovery phase. Whether this represented a rebound phenomenon or 
possibly the response to intercurrent sepsis was not established. Band 
and segmented neutrophils.wereincreased over pretreatment values between 
the fourth and seventh days postinoculation but both fell precipitously 
by day 9. Levels of the cells then rose to pretreatment levels by day 
14. 
Reticulocytes were present in the treated cats throughout the ex-
perimental period,. 0.01% on days 9 and 14 and 0.35% on qay 21. Reticulo-
cytes were.not observed during the first 14 days in the blood of un-
treated cats with infectious feline enteritis .. Polychromasia was absent 
until 21 days postinocuLation when it was observed in .association with 
.nucleated erythrocytes. A number of abnormalities were observed in 
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leukocytes, including a high incidence of Dahle bodies, toxic granula-
tion of neutrophils, ;md a considerable number of oversized granulocytes. 
Morphologic Studies of Bone Marrow 
. Influence of batyl alcohol treatment of. the normal cat. The de-
tailed results of differential cell counts in marrow of animals in this 
group are given in Table VI and Figure 5. During.the pretreatment 
period, erythroid elements constituted 38.8 to 45.0% of the total cells 
counted. Three days fallowing the initiation of treatment the percent-
age of erythroid cells had diminished to 34.4 but gradually increased 
to38.9 by the ninth day and remained near that level through the twenty-
sixth day. 
Rubriblasts were the only cells.in this series that showed increases 
over the pretreatment averages of 2.2 to 2.4% compared with 2,5 to 3.7% 
after treatment. A decrease in the percentage of other nucleated eryth-
roid cells was present following treatment. This was ~ore pronounced 
in the more differentiated cells, The presence of cells. in the proru-
bricyte class having small, deeply basophilic nuclei and with bluish or 
slightly basophilic.cytoplasm was observed occasionally in some of the 
animals of this group. 
Granulocytic cells constituted 42.1 to 43. 7% of marrow cells in 
the pretreatment specimens. The percentage of these cells increased to 
43.2 to 47.2 following treatment with batyl alcohol. The increase was 
primarily the result of elevation in the percentage of segmented neutro-
phils from an average of 6.2 to 8.3 in untreated cats to values of 8.6 
to 15. 2 in treated animals.. Large.,.me.tamye locytes and my.e lo.cytes were 
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Figure 4. Values of total erythrocytes, leukocytes, band 
and segmented neutrophils in peripheral bloo~ of cats with 
infectious feline enteritis treated with batyl alcohol. 
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Figure 5. Percentage values of erythroid cells, granulo-
cytic leukocytes, reticulo-endothelial cells, unclassified 
cells and cells in mitosis in marrow of healthy cats re-
ceiving batyl alcohol. 
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observed in two.of these animals. Batyl alcohol treatment did not 
appear to influence differential counts with respect to lymphocytes, 
monocytes, plai;;mocytes and megakaryocytes. Reticuloendothelial cells 
were slightly increased in specimens from treated animals. 
A slight increase in unclassified cells was observed (Fig. 6). 
They were moi;;tly large,. undifferentiated blast cells possesi;;ing large, 
. slightly eccentric, round, slightly indented or oval nuclei containing 
bluish nucleoli, The cells were stained pale blue with poor differen-
tiation between the cytoplasm and nucleus; the nucleus usually was 
.stained less intensely than the cytoplasm. Diffusely distributed red-
dish granulation of the cytoplasm was freq,uently present. This was not 
observed in the normal animals. The myeloid:erythroid (M:E) ratios 
varied from 0.93:1 to L09:l during the pretreatment period and L37:l 
to 1.11:1 after treatment. The number of mitotic.figures was markedly 
increased in treated animals (Fig. 7). Both erythroid and myeloid ele-
ments contributed to the increase, but the latter predominated. Mitotic 
hyperactivity was observed in all stages of differentiation. 
Cats with infectious feline enteritis. Pata obtained in Subgroups 
I and II, experimentally infected and spontaneously infected animals, 
are included in these results and are given in detail in Tables VII and 
VIII and Figures 8·and 9. The·average total nucleated erythroid cells 
was.31.4% during the preinfection stage of the spontaneously infected 
cats (Subgroup I). A decrease to 5.0% .was found in the first sample 
taken from the diseased cats, estimated to.be on the fifth or sixth day 
postinfection; however, the lowest value was 3.4% on the sixth to eighth 
day. Percentages above the normal findings,· sometimes twice normal, 
Figure 6. Unclassified cell from bone marrow of 
healthy cat receiving batyl alcohol. Wright's 
stain . 
Figure 7. Marrow preparation containing three 
cells in mitosis. From a healthy cat receiv-
ing batyl a l cohol, Wright's stain. 
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Figure 9. Percentage values of erythroid cells, granulo-
cytic leukocytes, reticulo-endothelial cells, unclassified 
cells and cells in mitosis in marrow of cats with experi-
mentally induced infectious feline enteritis. 
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were.present on the fourteenth and twenty-first days postinfection. 
Minimum and maximum values of 0.4 to 2.5% rubriblasts,. 0.4 to 7.3%.pro-
rubricytes, 0.6 to 23.5% rubricytes.and 1.4 to 27.8% in metarubricytes 
were observed in these animals.during development of the disease and 
throughout the recovery period. 
In experimentally infected animals (Subgroup II) the total nucleated 
erythroid cells ranged from 31.4 to 53.3% before infection and dropped 
to a minimum of 2.4% on the ninth day postinfection .. From the ninth 
day a gradual increase occurred until normal values were restored.by 
the twenty-first· day. Rubr_iblasts and prorubricytes were absent on the 
ninth day after infection, but normal percentages were restored on the 
twenty-first day. Numbers of rubricytes and metarubricytes were consi-
derably reduced also, reaching minimum-levels by the qinth to. the four-
teenth postinoculation days. Rubricyte percentages. dropped from normals 
of 12,8 and 19.6, to 0.4 on the ninth day and metarubricytesfell from 
the range 17 .8 and 25.5, to 2.0 and 1.2 on day 9 and 14 respectively. 
A return to the preinfection values was observed by the twenty-first 
day postinoculation. 
The total cells.of the granulocytic series in cats of Subgroup! 
constituted 52.0% of marrow cells during the preinfectionstage. Levels 
diminished to 14. 4% by the fifth to sixth days and 1. 5% by the sixth to 
eighth days·postinfection. -A rapid increase to higher than normal levels 
was observed on the tenth to twelfth days. The lowest and: maximum per-
centages·were observed on the fifth·and eighth and on the fourteenth 
days postinoculation respectively and were 0.3 to 1. 7 myeloblasts,. 0.5 
to L7 promyelocylres,. 0.8 to 5.2 myelocytes,. 0.9 to'22.1 metamyelocytes, 
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2. 3 to 28 .. 6 band neutrophils and 0. 3 to 21. 7 segmented neutrophils . 
. Levels of eosinophils· were usually lowest in the 14 day specimen and re-
mained somewhat below. normal through the twenty-first day. During the 
height of the disease, myeloid cells of the neutrophilic series were 
.increased in size and possessed increased nuclear mass containing 
clumped chromatin. A few such cells were irregularly shaped. Vacuo-
lation of the cytoplasm was observed in band and segmented neutrophils. 
A few cells possessing morphologic characteristics of ·neutrophilic mye-
locytes and metamyelocytes, but of much greater size were observed 
during the convalescent phase. Their cytoplasm was basophilic and their 
nuclei often contained one or two nucleoli (Fig. 10). Such cells were 
considered to represent evidence of arrest of normal maturation .. Other 
granulocytic cells possessed rounded nuclei and homogenous or granular 
cytoplasm and resembled Pe lger cells (Fig. 11). 
Monocytes comprised 0.2% of the total white cell count during the 
normal preinfection period in this group of animals. A gradual increase 
was noted until the sixth to eighth day, when a maximum of 6.9% was 
reached. These cells possessed irregular nuclei and very foamy cyto-
plasm. Their morphology was difficult to distinguish from abnormal 
metamyelocytes and band neutrophils. Monocytes were absent in specimens 
collected 10 to 12 days. pos tinfec tion and remained absent through the 
twenty-first day. Reticulo-endothelial cells frequently contained pha-
gocytized debris. The phagocytic cells typically presented a voluminous, 
vacuolated cytoplasm and a large nucleus containing.prominent nucleoli 
{Fig. 12), · A marked increase in the percentage of these cells (13. 5) 
was noted during the height of the disease. Unclassified cells rose 
from the preinfection level of 0.3 to·3% on the 6th to 8th days during 
Figure 10 . Large cell resembling neutrophilic 
metamyelocyte from marrow of cat with infectious 
feline enteritis. Wright's stain. 
Figure 11 . Atypical cell of neutrophilic series 
resembl i ng Felger cell . From marrow of cat with 
infec t ious feline enteritis . Wright's stain . 
Figure 12 . Phagocytic reticulo-endothelial cell 
from marrow of cat with infectious feline enter-
itis . Wright ' s stain. 
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the disease period, These appeared to be blast forms which were very 
difficult to classify and often resembled R.E. cells. Cells in mitosis 
were only slightly more numerous during disease than in the preceding 
period of health. The myeloid-erythroid (M:E) ratios in Subgroup I 
were 1.66:1 during the preinfection period, 18,59:1 during the height 
of the disease, and 0.49:1 during convalescence. 
The range in percentage of cells of the granulocytic series during 
the preinoculation period in cats of Subgroup II was 34.2 to 49,1. The 
percentage increased to 58.4 on the sixth day postinoculation, but there 
was a rapid descent to. 13,7 by the ninth day. Thereafter, granulocytic 
·celis increased rapidly to greater than normal values (48.0%) on the 
fourteenth day and remained above normal through the twenty-fifth day. 
It should be recalled that animals in this group had septic polyserosi-
tis. While cells of the neutrophil series were most depressed on the 
ninth day, the greatest depression of eosinophilic cells was observed 
on the fourteenth day postinoculation, Reticulo-endothelial cells com-
posed LO to L 5% of marrow cells during the pre inoculation period were 
increased on day 6 postinoculation, reached 20.0% on day 9, and then 
dimished to levels near normal by day 14. 
Unclassified cells were present in low percentage during the pre-
inocuiation period but were increased to 3.4% on the ninth day postino-
culation. Monocytes, 0.4% during the preinocu1ation period, increased 
to 5.8% by the ninth day after inoculation. Cells in mitosis were 
absent on the ninth day postinfection but exceeded normal percentages 
on the fourteE!nth and twenty-first days. Myeloid:erythroid ratios 
deviated from the preinoculation range of 0.64:1 and 1.25:1 to 20.00:1 
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on day 14 but returned to the normal range in the·21 day specimens . 
. The .. influence of batyl. alcohol treatment_.£!!. infectious feline 
. enteritis. Detailed resµlts 0f marrow. examinations! of animals in this 
group are given in Table IX and Figure 13. The percentage of cells of 
the erythroid series.varied between 35.1 and 38.9 prior to inoculation 
with virus .. Reduction in these cells to a level of 13.3 and 13.2% was 
observed on days 8 and. 14 postinoculation respectively. This. compares 
with levels which :reached minimum values of 3.4 and 2.4% in Subgro\lps 
I and II, cats with untreated infectious feline enteritis. The lesser 
reduction in erythroid elements in treated cats was distributed through-
0ut all developmental stages of the series .. Return to preinoculation 
values occurred by day 21 postinoculation . 
. Cells of the granulocytic series, which ranged from 43 .. 8 to. 49.4% 
during the preinoculationperiod, were reduced to 16.5% on day 8 or 9 
after inoculation and were elevated to 52.0%.on days 10 to 14. Granu-
locytic cells in the marrow of untreated, diseased cats in Subgroup I 
were depressed to a minimum of 14.4% and to.13.7% in Subgroup II. The 
minimum percentage of segmented neutrophils in this group was consider-
·ably higher than in cats with untreated infectious feline enteritis 
. (3.76% vs .. 0.33%), .Maximum depression of eosinophilic cells occurred 
10 to 14 days after inoculation. 
Reticul0-endothelial cells, representing.0.9 to 1.1% of marrow 
cells.during the preinfection period increased gradually to7.6% 8 to 
. 9 days postinoculation. Cells which were classified as retic::ulo-endo-
thelial cells in both.batyl alcohol treated and untreated.cats were 
large with a relatively large, eccentrically placed nucleus containing 
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clumped chromatin and a large nucleolus. The cytoplasm :was irregularly 
shaped, voluminous, variably eosinophilic or slightly basophilic,. £re-
quently foamy, and often contained fine reddish granules (Fig. 14). 
Phagocytized debris was often observed :within the cytoplasm •. Unclas-
sified cells :were increased to 2~8% by the tenth to fourteenth days 
postinoculation. They :were similar in morphology to the cells found in 
. healthy cats treated :with batyl alcohol and :were observed in a.11 marrow 
specimens collected between the tenth and twenty-first days (Fig. 6). 
The number of mitotic figures was considerably·reduced during the 
. height of disease but soon returned to. normal. Mitotic activity :was 
more·app.arent :i::n: cells of the granulocytic series than the erythroid 
series. The marrow of treated and untreated diseased cats collected 
during the early recovery period contained variable numbers of enlarged 
neutrophils exhibiting toxic granulation. The myeloid:erythroid ratio 
of this group of cats ranged from 1.12:1 to 1.40:1 during the preinocu-
lation period and remained near this range until 10 to 14days post-
inoculation :when it was 4.00: 1. The ratio approached normal levels by 
day 21. The.M:E ratio.of treated cats did not become nearly as wide as 
it did in untreated diseased cats. 
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Fi gure 13. Percent.age values of erythroid cells, granulo-
cytic leukocytes, reticule-endothelial cells, unclassified 
cells, and cells in mitosis in marrow of cats with infec-
tious feline enteritis treated with batyl alcohol. 
Figure 14. Reticule-endothelial cells from 
marrow of cat with infectious feline enteritis 
and treated with batyl alcohol. Wright's 
stain. 
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DISCUSSION AND CONCLUSIONS 
Infectious feline enteritis.has been reported to be a disease 
causingaplasia of the bone marrow with severe peripheral leukopenia 
and slight anemia (Lawrence et al., 1940; Newberne et al., 1957). 
Emphasis has been placed on hypoplastic changes involving the granulo-
cytic elements. Data obtained in the present experiments indicate that 
circulating erythrocytes may be diminished as much as 20% with a cor-
responding.reduction in hemoglobin and packed cell volume and severe 
depression of the erythroid elements of marrow. Rubriblasts and pro-
rubricytes were almost completely absent and there was a marked decrease 
in rubricytes and metarubricytes in marrow at the height of disease. 
The anemia was of normocytic normochromic type and, while perhaps 
due in part to marrow aplasia, other observations suggest the possi-
bility of blood loss by hemolysis and perhaps by hemorrhage. The 
presence of hemoglobin, erythrocytes and excessive bile in the urine 
of three cats supports the latter contentions. 
Regeneration of erythroid elements of the marrow began early in 
the convalescent stage of illness and proceeded rapidly. Replacement 
of circulating erythrocytes lagged behind the marrow response by a few 
days. Previous reports based on histologic sections of marrow indicates 
that apla~ia is predominantly granulocytic and that segmented and meta-
myelocyte neutrophils are most severely depressed. Data obtained in 
these experiments agree that the more differenti&ted n~4trophilic forms 
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are most severely depressed, but they also point out a severe reduction 
in erythroid elements as well. Consequently, it is concluded that marrow 
.aplasia resulting from infectious feline enteritis .is not particularly 
selective as to type of target cell, i.e. leukopoietic or erythropoietic, 
and that relatively undifferentiated cell types are not as susceptible 
to destruction by the. virus. 
The rea1;1on for the marked increase in the.percentage of reticular 
cells during the aplastic phase of disease is somewhat debatable. It 
is probable that the. increase was relative and the result of depletion 
of other cells; however, the possibility that there.might have been an 
absolute increase in number cannot be.ruled out .. Many of these cells 
were actively phagocytic and contained erythrocytes, nuclear fragments 
and other debris.· Metaplasia of other primitive marrow cells under the 
stimulation of a"need" for increased phagocytic ·capacity during.the 
phase of marrow.destruction might have been a contributory cause to the 
increased percentageof these cells. 
Parenteral administration of batyl alcohol to healthy young cats 
resulted in a recognizable·erythropoietic and granul0poietic response . 
. Erythrocytosis has been reported by Sandler (1949) and Linman et al. 
(1958-59) in normal rats following treatment with batyl alcohol,. but 
neither was able todetermine increases of hemoglobin and hematocrit 
levels associated with erythrocytosis. Linman (1958-59) suggested that 
erythr0poietic·1;1timulation may have been due to hem0lysis; making it 
necessary to postulate·an increase in hemoglobin synthesis.during the 
treatment with batyl alcohol when normal levels of hemoglobin, and hema-
tocrit are found .. Sandler (1949) suggested that batyl alcohol in some 
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way dissolved in the lipid membrane.of the erythrob1ast exerting direct 
stimulation which resulted in an increase in the number of erythrocytes 
and reticulocytes. In the present study, erythropoiesis was manifested 
by elevation of erythrocyte counts, packed cell volume and hemoglobin 
levels, and the appearance of nucleated and polychromatic erythrocytes 
in peripheral blood. The number of Howell-Jolly bodies and erythrocytes 
.containing granulofilamentous material also were increased. Reticulo-
cytosis was not recognized but identification of these forms was diffi-
cult due to the presence of granulofilamentous substance in a high pro-
portion of circulating erythrocytes, Alterations in the erythrocytic 
values and morphology occurred within 3 to 7 days following.treatment 
with batyl alcohol and persisted throughout the experimental period. 
The percentage of rubriblasts and prorubricytes containing baso-
philic cytoplasm.in the marrow was elevated for several days. Borsook 
et aL (1962) suggested that hemoglobin synthesis occurs at a maximal 
rate in the basophilic erythroblasts and further that during. "stimulated" 
erythropoiesis~ the polychromatic erythroblast may undergo mitotic 
transformation to orthochromatic erythroblasts or omit this division 
and transform directly to reticulocytes. This may explain the increase 
in circulating, innnature er.ythroid cells and decrease of metarubricytes 
in the marrow of normal cats treated with batyl alcohol. 
Total leukocyte counts in blood did not increase following adminis-
tration of batyl alcohol; however, innnature neutrophils including band 
forms and occasional myelocytes and metamyelocytes were observed in the 
blood of treated cats. Such changes were present on the third and 
sixth or seventh days after the first injection of batyl alcohol but 
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not subsequently. All granulocytic elements were increased in the 
marrow of treated animals for one to two·weeks following the connnence-
ment of treatment. Segmented neutrophils were markedly increased and 
myeloblasts and progranulocytes were also increased but to a lesser 
degree. 
The significance of the marked.increase in numbers of unclassified 
cells which occurred after treatment with batyl alcohol is not clear. 
The exi.stence within many unclassified cells of nuclei which resembled 
the nuclei of myeloblastic, progranulocytic, or myelocytic cells may 
represent transition stages between reticulum cells and more differen-
tiated myeloid cells. 
Cats. infected with infectious feline. enteritis virus develops a 
. disease which includes a severe granulocytopenia and anemia. Therapy 
has been directed toward the control of secondary infections and main-
tenance of salt and water balance within reasonable levels. A thera-
peutic agent which would either prevent in degree destruction.of marrow 
. elements or which promotes repair after destruction would constitute 
an improvement over present therapeutic mea~mres. Since batyl alcohol 
has been demonstrated to possess some of these properties,. its appli-
cation in infectious feline enteritis is a. logical and justifiable 
venture. 
The beneficial influence of ·batyl alcohol treatment of diseased 
cats is revealed in a number of parameters of evaluation in this study. 
The depres:;:;ive effect of virus infection on hemoglobin and hematocrit 
levels and total erythrocyte counts was not nearly as marked. in treated 
animals as. in untreated ones and the po~tinfection interval until 
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maximal depression of these values was extended to three weeks rather 
than two as in the untreated animals. Consistent differences between 
the groups in reticulocyte counts and in erythrocytes containing.granu-
lofilamentous substance were not observed. 
The marrow of both treated and untreated subjects collected at the 
·height of disease was characterized by excessive proportions of fluid 
and a lesser quantity of marrow particles. While absolute quantitation 
of total cellular elements is not possible, it ap·peared that the marrow 
.of treated cats was considerably more cellular than untreated ones. All 
erythroid developmental stages were markedly depressed in the treated 
animals, but inconsiderably less. degree than the untreated group. 
Rubriblasts and prorubricytes, absent at the height. of untreated disease, 
persisted in treated ·cats, but in reduced proportions. Furthermore, 
the depression in rubricytes and metarubricytes was less marked in the 
treated group. Consequentlyj it can be concluded that batyl alcohol 
provides adegree of protection in erythropoietic capability in the cat 
infected with infectious feline enteritis.virus. It would appear on 
the basis of the response of the marrow of healthy cats to batyl alcohol 
injections that the compound possesses a stimulatory effect on erythro-
poiesis, but evidence for stimulation in treated diseased animals, i.e. 
young erythrocytic forms,. in peripheral blood, was less marked. 
The influence of batyl alcohol treatment on granulocytic·elements 
in diseased animals was generally similar to its effect on the erythroid 
series. Depression of granulocytic cells in peripheral blood was con-
siderably. less marked. in treated animals than in untreated. ones. Granu-
locytic elements in the marrow were severely depressed in both treated 
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and untreated cats at the height of disease" . The marrow of treated 
animals, however, .was less hypoplastic and contained not only a higher 
percentage of mature neutrophils, but also showed a better granulopoie-
tic response" The latter was manifested by less depression in all of 
the granulocytic elements and the presence of a higher percentege of 
segmented neutrophils indicating more complete granulopoietic maturation" 
· A regenerative shift to the left during the recovery stage and the pre-
sence of an increased number of unclassified cells that appear to.be 
between myeloblastic, progranulocytic and myelocytic stages·strongly 
suggest accelerated bone marrow activity" 
In contrast to these findings the presence of neutrophils resem-
bling Felger cells and enlarged immature neutrophilic cells containing 
.one or more nucleoli.in the marrow of untreated and much less frequently 
in treated diseased cats is regarded as evidence that the disease se-
verely retards maturation of myeloid elements, 
SUMMARY 
The experiments were designed to determine the effect of subcu-
taneously administered batyl alcohol on a variety of erythrocytic and 
leukocytic values of the peripheral blood and bone marrow of healthy 
cats and to evaluate, through utilization of the same parameters, the 
therapeutic effect of batyl alcohol in cats afflicted with infectious 
feline enteritis. 
The results indicate that batyl alcohol possessed an erythrop0ietic 
· and, to a les.ser degree, a leukopoietic effect when administered to 
.healthy cats. The severity of anemia, granulocytopenia and m~rrow 
aplasia which occur in cats·with infectious feline enteritis was sig-
nificantly alleviated in animals receiving batyl alcohol. 
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APPENDIX 
'IUUI lI 
BBHA'IOLOGIC DA.TA - BIDO!> OF Cl'IS AFDm · 'IUA'Dl,U? VI'Dl BA:rn. ALCOHOL 
20 DAYS PBBTREATHl!N'I' 14 DAYS PBETUA.'DIDl'I 6-8 DAYS PBBTllBllMl!t,lT 
CAT l!IO. W:50. CArBO. 
I 2 10 !.1, j2 l!I• ~8 I ! J!! 11 !! !!I~ ~ I ; I!! u !! Av1, ~ 
HmoaJ,.obin ·11 11 8.5 10 10.5 10.2 11 11 9.5 10 10 10,3 10.s· 11 ,.5 10 10 10.2 
llalllltocrit 35 36 2' 31 31.5 32,5 34 34 30., 31,5 31 32.2· 34 35 29,S 2' 31.5 31.8 
Erythrocytes (M:lllioo) ·6,59 7,34 5.06 , ... 6,54 6.23 7, 71 8,16 6,00 6,90 6.15 6,98 6,52 7,72 s.as 6,35 7.84 6,85 
~kocytea (Thou.a,) 9,85 16,95 13,75 20,lS 14,0 14,94 9,50 13:22 15,25 22,75 16,BS 15,51 ll,65 13,95 10,30 4,60 9,70 · 10,04 
Myeloc:i::,"tea Heut, 0 0 0 0 0 o.o. 0 0 0 C 0 0 o.o 0 0 0 0 0 0 o.o 0 
Het:amyel.oe:yt.es Neut, 0 0 0 0 0 o.o 0 0 0 0 0 0 o.o 0 0 0 0 0 0 o.o 0 
Band H~troi,bila . 7 2 7 6 6 5.6 836 3 ·1 3 16 • 6.4 "' 
6. • 5 7 4 4.2 622 
Sepmted Heutrophila 44 63 36 53 49 49,D 7321 47 so 
" 
38 33 4l,O 6361" 37 36 41 55 43 42.4 4257 
't.,mp~tea 38 27 34 30 20 29,8 4452 32 32 
" 
35 41 35,8 SSS4 45 40 41 30 36 38.4 3855 
Monocyte• 3 4 s 6 6 4.8 717 6 s s 4 s s.o 716 s s 2 2 s 3.8 381 
Boa:laophila . 8 4 18 s 19 10.8 1614 12 12 16 7 12 11.8 1831 7 10 ll 6 12 ,., 924 
:Basaphils 0 0 0 0 0 o.o 0 0 0 0 0 0 o.o 0. 0 0 0 0 0 o.o 0 
llet1.culoc1t;es 0.1 0.2 2.3 1.6 , .. 1.3 0 0.1 1.2 2.6 1.3 1.1 \ 0 0 0.2 0.1 0.1 · 0.1 
. l'olychromu:la + 
-
... 
-
+ ... 
-
... + 
Anisac~aie · + +· + + + + + + + + + + + 
llowel.1-Jol.ly ~dies + + + + + + + + + + + + + + + 
Doble ladies + + + 
llucleated 11.ed Calls 
W,B,C, Abnomalitiee* 
IIO!mt r-kocyte.1 Tolic lftlUl].at.foD. and. inep&lar nuclear abapa, · 
: ·oec1-1 uluu ~ ·.:irpft .. u to the -•re.•t tm1tb or bmdredth, 
3 DAYS POST-TJIEAT1£HT 
CAT BO. 
I 2 Jl2 n ~ 6!1• ~t 
ll.3 ll 10,,5 11.5 11 11.0 
" 
34 33 35,S 35 34,9 
9,29 8.91 6,32 6,88 7,85 . 7.85 
lll-15 1.SS 9,70 10,40 17,25 ~.I.OS 
0 0 0 0 0 o.o 0 
0 0 0 0 0 o.o 0 
4 6 10 15 14 9.8 1083. 
42 43 40 39 55 43.8 4S40 
41 41 39 39 24 36,8 4066 
0 4 2 1 1 1.6 177 
11 6 • 6 6 7.6 ... 
2 0 0 0 0 0.4 44 
0.3 0.1 o., o.6 o.z o;4 
+ ... ... 
·+ + ... 
+ + ... ...... 
I 
11 
34 
1.10 
10.85 
0 
0 
1 
24 
63 
3 
9 
0 
0.4 
6-7 DAYS POST-TBEATHflfr 
CAT NO. 
~ 10 u ,~ loll 
11 11., 11 12.s 11.4 
35 35,5 34,S 
" 
35.6 
7,55 6.85 7.S:J 9.53 7.83 
9,80 12,65 7,85 10,30 10,29 
0 ·O 0 0 o.o 
0 2 0 0 0.1· 
2 32 24 11 14,0 
30 43 53 41 38.2 
60 • 20 31 36.6 
1 3 1 4 2.4 
7 ll 2 12 8.2 
0 0 0 0 o.o 
0.4 o., 0.2 0.2 0.4 
+ + ... 
cai· 
10 
1441 
3931 
3766 
247 
844 
-•.·.,111 
.i::-
0 
Hemoglobin 
Hematoc:d.t 
E~throcytSa 
Leucoey'tas 
Kyelocytes Neut, 
Ketamyelocytes Neut, 
Jland Neutrophils 
Seg11111Dted Neutrophils · 
Lymphocytes 
Monocytes 
Eoainophiis 
_Besophils 
Reticuloeytaa 
Polycbromaeia 
· Ani&oc:ytosia 
Hoirell-.Jolly 
Dohle Bodies 
Nucleated Rad Cells 
W.B."c;:, Abno~slities 
TABLE II (Ccmtin~d) 
!1-10 DAYS POST-TREATMENT 13--lS DAYS PDST-TREA'IH!NT 16-20 DAYS; POST-'tllEA'IKERT 25- DAYS POST-'I'REAnfBNT 
CAT HO, . CAT- RO, CA'l' NO, . CAT HO, 
1 2 • 10 1] 12 . A:is. ~s l · 2 1D 11. 12 AYB· c;ijs 2 10 11 t2· AYB 5tajs 1 2 Avg. "@ij11 
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6.95 7,82 .7.37 6.90 7,14 7.23 6.90 7.86_ 7.20 ~.41. 7.40 7.l5 6.90 7.80 7.32 6,84 9.82 7.73 ·7.06 8,28 7,67 
6,75 9,95 l.Q.25 il~35 ·15,10 10.68 12.65 6,75 .10.40 16.95 16~30 12,61 14,15 8,6.0 ~-65 14.75 17,80 13.99 14.65 11,80 13,22 
0 0 0 . 0.-0 ,0 0 0 ·3 0 0 0,0 0 .0 0 0 0 0 0.0 0 0 0 0,0 
0 0 0 0.o O O O O O 1 0.8 100 0 0 0 0 0 0,0 0 0 0 0,0 
16 19 13 12,4 : 1324 23,. 13 14 20 13 16.6 2093 17 15 8 8 10 11.6. 1~3 10 ll, 10,5 1388 
, 23. 25 58 51 ·54 42,2 4507 11. 35. 42 45 , '4l 36.o. 4540 40 33 ·3a 41 44 39.2 5484 40 3.~ 38.o 5024 
56 60 16 18 21 ·jl.,2 3653 50 42 31 24 37 36,8 4640 30 37 42 28 33· 34,0. 4757 34 35 34,5 4561 
1 ~. 2 4 3 2,2 235 2 1 1 3 6 2.6 328 5 5 ~ 1 4 3.4 476 7 3 .. 5,0. 661 
12 8 8 11: 9 9,0 961 8 9 9 8 2 7.2 '908 8 10 10 22 9 11,8 1651 9 15: 12,0 1586 
0 0 0 0. 0 0,0 0 .. · 0 0 0 0 0 0,0 0 0 0 · O· 0 0 0.0 0 .0 0 0,0 o. 
0.2 0.1- 0.2 0.1 0.2 0.2 2.0 o.3 0,3 0.1 o.~ 0.1 .o,9 o.5 0.1 0.1 · o.5 cr.5 o.6 0.3 o.5 
"f: +. ff+ + + 
~ + + + 
+ ~ * 
+ + + 
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-++ + -++ -++, 
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..... ~hllll 
luopbih 
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CAr BO. . - CAT BO. .-:.:_ ·-.BO. <:Ar iro. CAr BO. 
13 14 15 ·AD, . M: J3 1$ . )5 Av __ . ·,US J1 Ji. J5· ::--· _· rcil8: ·13 ~4 . lJ Av·~ C&ija l) 14 Aq. ~ . 13. -14 - Avg. : ~ 
u.5· ~ u.5 ·u.3 -- _10.5 u · 11 10.e 9.5 -9 q w.2 9.5 10 g;1 9 a 8.5 10. 9.5 _ 9.1 
35 32 33 3].3 32 "":ild··. 31.S- 31.7 28.5 . 27.5 35,5 "30.5 30 28.5" 29.2 27.5 25.5 26.5 32 32 32.0 
7.35 7.59 1.1s 7'56 ·tcirr~-8.,'6 __ 1.12 1:a1· 7•17 ._ 5, 7j; , 8 •06 6•99 6.95 6.3il 6.62 5,ao 5.39 5.59 1.16 6.31 6.13 
13.60 14.25 18.40 lS.42 1.90 1.10 5.60 3.07 0.10 1.40 0.40 0.83 -7.00 12;00 "' 9.50 8.45 16090 12.67 6.05 9.65 7.85 
o.o O O O 0- o.o O 4 : (i O 1.3 ll O O ,. o.o O O O o.o O O O o.o 0 
0.0. -0 0 0 O o.o o 3 O . O 1.0 8 2 4 '" 3.0 285 0 0 o.o O O O o.o ·O 
5 7 5.7.. 872 O 8 O 2.1 Bi. 9 o o :3.0 · • 25 13 12 ... 12.5 1187 11 12 . 11.5 1457 6 1 6.-5 510 
44 43 46 44.3 _6833 1 44_ i. 15,3 470 0 0 0 ·_ _o.o O 46 45 45.5 4322 55 n 66.o 8362 52 67 59.5 4671 
42 ·44 35 40.3 6217 ·9a 45 80 . 74.3 -- 221a 80_ 98 ~o 86• 0 716 34 38 36.o· _3420 21 8 11.5 ·2211 36 20 28.0 2198 
1 ·- 4 2 2;j 359 o· z o 0.1 20 o O 4 1 •3 11 5 1 3.o 285 3 2 z.5 :111 3 3 3.0_ z35 
7 4 9 6.7 . 1026_ 1 .i- . 19 7.0 214 4 2 16 7.3 61- 0 0 o.o O 4 1· 2.5 317 3 3 3.0 235 
+ 
+ 
-+ 
+· 
+· 
1· 0.1·· :wi o o o o.o ir · o o o· o:o. n o o o.o o o o o.o o o· o o.o o. 
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·+ 
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++ 
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o.o ·o 
++ 
+ 
++ 
+ + 
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o.o 
+ 
+ 
+ 
+++ 
+ 
+ 
+ 
++ 
o.o 1.8 o.8 1.3 
+++ 
+ 
+. 
+++ 
++ 
++ 
+ 
+ 
+ 
1.4 1.1 1.2 
+++ +++ 
+ 
+ + 
+ + 
.. ,Sant:· ~bl~ ~ •• "Toxic armaiac~, 1~8V,1ar ~ar· ahape; 
··-·,~-~• ~ ••~~ ta ,tlul ·.,......, un.th !r. btlldn.ith~-
.p, 
N 
TULi 1V 
BBIIA'l'OIDGIC Dl'rA • 8tlllGllOUP II - BUJOD OI' CATS Wl'Dl 
-l!ELlllE-= 
20 DAYS l'llEDEl'DflllT 14 DlYS PlffRElTHERT 8-6 DAYS l'UTBU'DIBB? 3 DAD P<m;-'DDW:MEIIT 6 DAYS POST-Dli'DObilT 9DAYSP0ST~ 14 DAYS POST-Ti!EA?M£1ll' 21 DAYS POS'l-nEA'.lHl!l!IT 25 DAYS POST-'DIE~ 
Cd' BO. CAr RO. CAT NO. ClT lf00 ClT NO. Clt.T RO. r.A1' BO. CAT HO. CAT HO, 
Z B :\!1 . ,W, 8 US ,iJ• 8 em l}l!• 8 AD . ,tl0 7 R Axs c;g• I tn 'l4\9 6Yr 'tfi~;61 . 6Y8 rc/d' 8 W· c;gs 
llmqlob:ln g 10.s · 9.a s.s , a.a s.s , a.a ,., JD.s 10.0 a.s- a.s a.s 1.s 1.s r.s a 1.s 1.a 6,s 1.s 1.0 a.s a.s a.s 
.... tocrit. 28.5 31 29,7 27 28 27,5 27 28 ·z7,5 2~ 29 28,0 25 26 25,S 2.1,5 22 21,7 21 21 21,0 21 23 22,0 28 26,5 27,2 
5,83 5,ll 6.53 5,92 6,47 6,79 6.63 5,75 6.68 6,2.1 5.80 s.ss 5,67 4,5/i 5,50 5,02 4.25 5,76 5,00 5,73 6,20 5,96 ~t:49.0U.UiDIL) 6.60 7,97 
Lmalraqtea<'lbaus,) s.zs 10.os 7.65 
'·" 
5,80 
23.45 l.S,05 5,20 13.25 
S ?Z
,.22 ll.25 12.20 
S.1 . .. ,.n 5 55 ·. 1 . . . li s.1
ll.72 5.20 , ... ti.12 0.10 o.as· 0.11 9,95 31,SO 23,72 21.30 40,SO 30.90 18,15 36.10 2l.12 
llpl.DcJ'tetllleat., 0 • o.o 0 0,0 0 0 o.o 0 0 0,0 0 0 0 0,0 0 0 0 0,0 0 2 0 l,O Z37 l 0,5 lS4 l 0 o.s l36 
-~qtaali.ut~ 0 0 o.o 0 0,0 0 0 o.o 0 0 0 o.o 0 • 0 o.o 0 0 0 0,0 0 z Z,5 503 . 5,5 "" 
6 • ,.o 1627 
lad Bmatmpllll9 7 7 7,0 ·535 ll 8,0 1.204 4 ,.o 
"' 
l7 14 15,5 
''" 
.. l7 20.s 845 ZD 0 10.0 ·77 Z6 lD 18.0 
"" 
ZS 
" 
18.5 5116 l7 6 ll.5 3ll8 
Sepl!aced Reu.nvpbtl.s 62 53 57,5 
'"' 
47 
" 
54,5 8Z0.2 
" 
53.0 4886 
" 
.. 64.5 7559 
" 
40 li6.5 1915 40 0 20.0 1SS 
" 
.. 13.5 1743/i so 77 63.S 19621 
" " 
62,0 16814 
-~bocnea 14 
" 
23,0 1759 ZS 17 
--
·. u 4 8,5 650 • 
IDimopbllll · 4 • 4.0_ ... 14 
~Id.la- 0 ··o 0,0 
-· 
o.4 0 O,Z _ .. 
~~s. 
~:,JallJ'llod:l.a +- + 
DDllla lloil:la 
~~--c.u. 
,.a._c! Maon.li~ 
~ 1111lta.cell.l;. '1'11:dc grmlat:!aa, :l~palar aachar ...,., 
DlldN,l---·-~ .__ .. ~ tM aeuut: bllltb O't' Jnauh:Adth, 
o., 
22.5 
4,5 
10._s 
0,0 
0,l 
3384 Zl 19 20.0 1844 lS lD 12.5 1465 
677 7 14 10.5 ... 4. 4,5 
'" 1580 14 lD,5 ... 4 .3.0 
"' . 0 0 0,0 0 0,0 0 
l,l 0,5 o.a. O,l 0,.5 
15 39 27.0 llLZ 40 .. 62.0 480 5 l ,., 7l2 12 8 lD,O 3090 • ZD 13,0 3525 
7 '3 s.o 206 0 8 4,0 3l • 0. 2.0. 474 l,O 309 3 z 2,5 '" l l l,O 4.l 0 8 4,0 3l 0 0 0,0 ,., 309 • 3 4,5 1220 
0 • ·o.o 0 0 0 0,0 0 0 0 o.o 0,0 0 0 0 0,0 0 
0 . 0,0 0 0 o.o· 0 0 ... ,., 0,4 ,., 
+ 
~ 
w 
8-oglobin 
E:cythrocyte.s (Millions) 
Leukocytes ('l'bous.) 
Hyeloc:yte• Neut, 
Ketmayel.ocyt0!8 Neut. 
Jl.lmd lfeutropbils 
$epented Neut. 
I,yapbocyte11 
Monocyr.e. 
Eoe:lnopbils 
Baoopbil~ 
B.eticuloc:ytu 
pol~broiau:la 
,\Dieoc:ytoeill 
llawell~olly Bodiel!I 
Doble B0d1e11 
Uuc)Q.«id Red Cell.II 
v.11.c. Abaorlllalitb.s 
20 DAYS l'RETREA'.l.'MENT 
CAT NO. 
6 AYS• 
u u 10,5 lJ).5 10 
' 
10,3 
35 36 34.5 
" 
32.:S 31 33.8 
6.59 7.34 7.95 7.44 7.27 6.85 7,2/i 
9,85 16,'95 16,45 1'6.35 16,00 12.05 14.61 
0 0 0 0 o.o 
0 0 0 0 o.o 
7 6 6 8 6.0 
44 
" 
44 42 50 48 48.S 
J8 27 44 37 J8 32 36.0 
J 
' 
5 1 7 
' 
10 5 5 5.8 
0 0 0 o.o 
0.1 ·0.2 0.1 0.1 0 o., 0.1 
Col'-" 
. 1 2 -, 
11 ll 
" 
34 
7.71 8.16 
9.50 13.22 
0 0 0 
0 0 0 
876 J 1 
70B4 47 50 
5259 32 32 
540 
' 847 12 12 
o· o· 0 
0 0.1 
TABLE V 
HEMA'lOLOGIC DATA - B!OOD OF CATS WI'l'H INFECT!OOS FELINE ENTERITIS 
AND BA.TYL Al.COKOL 'JllEA'IMEN! 
14 Dl.'i:'.S l'BETHEA'lHENT 
ClT NO, CAT NO, 
' 
6 Avg. Cf.1}8 4 
10,S 11 11.s 10 10.8 10.s u 11 u 
35 35 35.5 33 34.4 
" 
35 36.5 35 
7~34 6.88 7.56 6.~ 7.39 6.52 1,72 7,76 6.78 
6,45 7,45 8.10 18.55 ID.54 ll,65 13.95 8.85 17,60 
0 0 0 0 o.o 0 0 0 0 0 
0 0 0 0 o.o 0 0 0 1 0 
5 8 8 5.7 601 
' ' 
11 8 
43 
" " 
58 44.2 4661 37 36 42 27 
37 so 
" 
26 36.7 3870 45 40 JO. 
" 4 4 
' 
2 4.2 
"' 
5 5 
' 
6 
7 12 ,., 981 7 10 10 
' 0 0 0 0 o.o 0 0 0 0 0 
0 0.1 0 0.5 0.1 0 0 0 o., 
.. 
+ 
-•-
AYa '1MB 2 
u ll 10,9 12 u 
" 
· 34,5 34.7 36 35 
7.17 7o0l 7.16 8.14 7.73 
6,85 8,95 11.31 9,50 7.00 
0 0 o.o 0 0 0 
0 0 0.2 79 0 0 
8 8 8.J ,,. 12 8 
32 58 38.7 4376 69 62 
46 26 40.0 4523 n 
" 4 2 4.7 531 .2 2 
"' ' 
8.2 927 10 
0 0 o.o 0 0 
0 0.5 0.1 0.2 0 
4 DAYS POST-TREATMENT 
CAT NO. 
3 
' 
6 
ll 10.s .9.5 . 
36 32 28,5 
7,76 6. 79 7,00 5.88 
6.80 4,80 4,30 11,10 
0 0 0 0 
.. 
0 0 0 
20 15 16 
52 54 51 58 
" 
24 2l 
1 1 4 
5 3 
0 0 0 0 
0 0 0 O.J 
Avg, 
10,7 
33.4 
7,21 
7.25 
o.o 
o.o 
14.5 
57.7 
20.3 
2.0 
S.J 
o.o 
0.1 
~\s 
1051 
4183 
1472 
145 
"' 
.p. 
+' 
Hemoglobin 
Hematocrlt 
Brytlirocytes 
Leucocy.teB 
Myelocytes Ni,ut. 
Metsayelocytes Neut. 
Band· Neutrophils 
Segmented -Neutroph(ls 
Lymphocytes 
Monpoytes 
~doophils 
.~ophils 
Reticulocytes 
l'olychromasia 
Auisocytosis 
Hovell;-Jolly 
Dolile Bodies 
Nucleated Red Cellll 
W,B,C. Nluoi:mal1tiea 
8.78 
16 
47 
. 25 
1 
+ 
+ 
TABLE V (Continued) 
6-7 DAYS POST-TREATMENT 8-9 DAYS POST-TREATHBNT 10-14 DAYS POST-TREA'1Ml!t1T 
CAT NO. CAT NO, CAT NO, CAT NO, 
2 3 4 A.C".&!l.s 1 4 5 6A:,c:A19 3 4 5 6Av.~15 l 2 3 4 6Avg.~9 
9.5 9.5 9,5 10.2 10.5 u a 9,2 9 10.5 6 8.5 9.5 11 9.1 8 12.5 8.5 1 
38 31 
" 
30 28 32.7 34,5 35.5 27 24 21,5 24 28,7 28 34.5 19 23.5 28 28 26.8 22 40 21.5 27.3 
9.06 5,67 5.66 5.92 6.14 6,87 ·7,07 7,13 5.85 5,15 S.89 5.33 6.07 5.23 8.20 4.55 5,1.0 5.61 8.21 
'·" 
5.88 9,08 5.35 5,02 4,96 6,05 
4.50 1.50 2.10 1.70 5.90 3.28 3.45 5~50 0.70 2.• 1.0o 0.75 2.30 1.05 6,65 6.00 18.80 8.10 20.15 9,32 3.25 7,45 20.20 7.10 61.55 19,91 
0.0 0 0 0 4 0 0 1 o.s 75 
o.o 0 0 16 1 0 3 30B 
15 0 21 10 u., 387 16 0 1 4 0 3.7 85 15 16 11 
" 
26 14.0 1304 37 6 9 13 14.4 · 
45 0 5 67 28.2 925 9 39 0 0 0 8.0 184 0 35 4 67 63 59 38,0 3542 12 19 47 40 72 38,0 7566 
27 84 64 67 21 48.0 1574 80 
" 
87 72 100 11.1 1787 100 38 58 17 18 9 40.0 3728 13 54 ~ 28 41 12 29,6 5893 3 0 1 1 l 1.2 39 0 4 0 12 0 2.8 64 0 1 2 3 2 1-.7 158 . 11 4 5 1 5.4 1075 
16 17 10.8 354 lJ) 6 • 11 12 0 
,., 179 0 11 0 1 1 0 2.2 205 0 10 5 1 4.2 836 
0 0.0 0 0 0 0 0 0 o.o 0 0 0 0 0 0 0 o.o 0 0 2 0 0 0.4 
0.1 0.1 0 0.1 0 0 0 0 o.o 0 0.1 0 0 0 0 o.o 0 0.4 1.1 0.5 0.1 
+ ++ + + 
+ + + 
+ + + + 
++ ++ +++ +++ + +++ + ++ + + + + 
25 DAYS POST-TREA'IMENT 
CAT NO. 
36 24.5 30.2 
9.00 4,28 6.64 
1.05 29.00 
o. 0 
0 3.0 
~ 11 15 13.0 34 68 51.0 
~ 43 26.0 
4.5 
~ 0 o.o 
Cella 
=, 
571 
2473 
9700 
4945 
475 
856 
~ 
V1 
Rubrlbl.aots 
Prorubricytes 
Rubrlcytei!' 
Mei;:arubrlcy~es 
Mye1obla.sts 
PrO"ll,Jeloc:ytes 
My~ocyte.s Neut, 
Hetayelocytes Nl!tut.. 
Ban_d• Neut, 
~epented Neut, 
·~e~t~s Eos. 
Het:sm,:el.(;·c:ytes E'.-os. 
Band Boa. 
~epmted Boa. 
Baa0ph1~ 
Lymphocytea 
tionocytes 
Plaaocytes 
He;akuJocytee 
11.. E, (;,elli 
Uncludfied Calls 
lfit:o.ia 
11211'· ... Uo 
20 DAYS PRETREATMENT 14 DAYS PRETREATMENT 
TABLE VI 
DIFFERENTIAL CELL COUNTS - BONE -MARROW OF CA'l'S 
AFTER BA.TYL ALCOHOL TREA'Il4ENT 
6-8 DAYS PRETREA'lMENT 3 DAYS POOT-TREATMENT 6-7 DAYS POST-TRE.ATMENT 9-10 DAYS POST-"ll\EA1'MENT 
CAT NO. CAT NO, CM NO. CAT NO, CAT NO, CAT NO. 
10 11 12 Avg, ·.-- -% J. 2 10 11 ~ % _l_ 2 10 11 12 A.!!:...._____,_% l 2 10 11 12 Ava,, % 1 2 10 11 12 Avg. % 1 10 11 12 A!30 % 
15 1s 12 9 10 12.2 2,4 11 il 11 12 11 11.2 2.2 12 20 9 10 8 11.8 2,4 18 s 19 10 12 12.8 2.6 20 13 14 11 15 15,8 3 .. 2 13 9 13 10 12.1 2.s 
24 35 22 32 31 28.8 5.8 18 22 26 -- 31 31 25,6 5,1 16 22 25 30 28 24.2 4,8 I 15 15 33 25 26 22.8 4,6 20 32 24 33 25 26,8 :!'!_ti· 17 19 18 29 20,7 4.1 
66 80 92 75 88 80.2 16.0 57 45 97 84 85 73.6 14.7 60 16 83 112 90 12.0 14.4 32 51 us 79 81· 12.2 14.4 40 113 57 74 75 11.8 14.4 36 1s 76 103. 12.s 14,5 
96 73 132 98 122 104.2 20.8 9o n 125 121 120 105.8 21.2 95 64 16 106 114 91.0 18.2 Go. 56 61 82 . 63 64.4 12.9 20 65 n 86 64 61.4 12.3 81 13· 114 i,: aa.2 11-_1,r,&.. 
12 10 9, 0 1. 8 
19 15 B 16 10 13.6 2,7 
31 17 9 17 11 17.0 3.4 
59 53 46 59 38 51.0 10,.2 
46 73 89 91 73 74,4 14.9 
32 40 29 28 26 31.0 6,2 
10 9 3 6 4 6.4 1.3 
4 2 · O O 3 1.8 0.4 
2.4 0,5 
J.O 0,6 
0,8 0.2 
64 59 36 43 57 51.8 10,4 
0 0 O () O.Q 0,0 
1.t; 0.2 
2.0 - 0 .. 4 
4.8 . 1.0 . 
2,6 0.5 
2 . 1 1 .. 1.8 0.4 
0.93,?l 
13 
2214613 
27 16 8 15 10 
56 58 33 47 45 
50 76 69 83 72 
60 54 33 21 23 
7 12 5 
2· 3 '4 
10 
9.0 1,8 
12,8 2,6 . 
15,2 3,0 
47,8 9,6 
70.0 14.0 
38,2. 7.6 
6,4 1.3 
3.2 0.6 
2,8 0,6 
5.8 1.2 
0,8 0.2 
62 7-7 57 46 63 61,0 12,2 
0.8 0,2 
0 1. 2 1.4 0.3 
f 2 1 _ 1.4 0,3 
4 _3 3 4 5 3.8 0,8 
2.-0 0.4 
1.-4 O.J 
0,98:1 
w m 
W H 
u ll 
~ n 
~ ro 
M ro 
u 
11 14 
13 
13 
55 
90 
39 
12 
14 
16 
45 
55 
15 
10,4 2.1 
lO . 14.2 2,8 
19 21.2 ·4,2 
18 50,4 10.1 
54 62.8 12,6 
39 41.4 8.3 
6.6 1.3 
2.0 0.4 
2.4 0.5 
6.0 1~2 
1.0 0.2 
62 _ 69 67 64 97 70.0 14,0 
1 4 0 0 3 1.6 O.J 
1.0 0.2 
2 2 2 1 1 1.6 0.3 
9 4 3 3 l 4,0 0.8 
a. 2 3 J 1 2.4 o.5 
2,2 0.4 
I 
1.09:·11 
19 
16 13 
30 20 
66 62 
42 85 
61 48 
10 
18 13 
13 
10 10 
18 13 
JG 46 
53 78 
61 57 
9 
10,4 2.1 
11,2 2.2 
13 18,8 3.8 
37 48,2 9,6 
74 66,4 13,3 
49 56.4 11,3 
U 8.0 1.6 
4,4 0.9 
3.6 0.7 
7,8 1.6 
1.0 .. 0,2 
84 72 55 69 78 71.6 14,3 
3 1 1 0 1.2 0.2 
0.6 0.1 
1,8 0,4 
4.6 0,9 
10 1 1 8 4,4 0.9 
5 8 .8 11 7 .4 ,1.5 
· 1.37:l 
20 12 13 12.: 10 13,4 2.7 H 10 9,2 1,8 · 
15 13,5 2.7 25 
25 
45 
60 
35 
20 
17 
16 15 
18 11 
53 72 
62 85 
20 48 
18 20 18,8 .3.8 
19 24 19.4 3.9 
31 52 50.6 10.1 
57 43 61.4 12.-3 
59 54 43.2 8.6 
7,8 1,6 
2.0 0.4 
2,4 0,5 
4.6 0.9 
o.o 0.0 
U H 
u u 
u • 
~ ~ 
a M 
4 • 
11 
12.l 17 16, 7 J.-~ 
47 26 37.5 7.5 
51 49 52.0 10,4 
61 60 70. 7 14.1 
10 6 6.0 1,2 
5. 2 3.2 0.6 
2,5 o.s 
J,7 o .. 7 
0.5 0.1 
llO 64 60 71 83 77,6 15.5 19 84 53 52 67,0 13,4 
2s 1 o o 1 s.4 1.1 s 1 o o 1.s o.3 
o.8 0.2 2 o ·o J 1.-2 0.2 
0.8 0.2 0 1 2 l 1,0 0,2 
·5 1 4 J.8 o.8 J 8 6 8 6,2 1.2 
4.2 Q,8 L 3 2 6 3.0 0.6 
9- 9 a.o· r.6- · 5 12 14 9 10.0 2·.o 
1.27:1 ·1.na 
· De~ vala,aa·afit·bl>n•~ Co the a. . re1111_t ~.t:b.._or ~dfld_th. 
+" 
0-, 
i-ABLE YI. (Continued) 
13-15 DAYS POST ... TREATMENT 
CAT NO. 
l 2 10 ll 12 A!&· % 
lhibrlblasts 15- 10 ·14 13, 15 13.4 2.7 
Prorubricytes 24 24 18 28 29 24.6 4.9 
Rubrtcytea 47 84 49 58 79 63.4 12. 7 
HetarQbl,icytes 62 53 96 98" 118 85.4 17.1 
__ Hy~obla!its 15 .. 7 9 10 9 10.0 2.0 
Proiayelocytes 29 8 8 8 11 12.8 2.6 
Myelocytes Neut. 25 ll 9 9 l3 13.4 2.7 
Metaoryelocytes Neut. 55 57 
" 
38 18 45.4 9.1 
Band ··Neut. 7l 65 60 57· 48 60.2 12.0 
.segmented. Heut. 60 58 107 78 77 76.0 15.2 
Mye:l.ocytes· Eos. 7 3 4 9 4 5.4 l.l 
Met1DJelocyte Eos. l 6 l 4 l 2.6 0.5 
Band Eos. 3 3 l 4 1 2.4 0.5 
Segmented Bos. 7. 15 2 ll 3 7.6 1.5 
lasophils l 0 0 0 0 0.2 0.1 
Lymphocytes 
' 63 61 40 43 46 50.6 10.1 !im.ocytes 
Plasaocytes. 
1 2 0 0 0 0.6 0.1 
2 0 0 l 0.2 2 1.0 
Megaka~ocytes 
1 1 l l l 1.0 . 0.2 
R. B. Cells 
6 5 -1.1 7 11 8.0 i.6 
Unclassified Cella 
0 16 4 15 4 7.8 1.6 
Mitosis 
11 7 7 11 8.2 l.6 
1,26:1 
16-20 DAYS POST-T~ 
CAT NO. 
l 2 10 ll 12 Avg. 
20 11 4 l3 14 12.4 2.5 
29 21 l3 22 26 22.2 4.4 
38 ' 71 58 7l 76 62.8 U.6 
54 95 69 113 120 90.2 18.0 
20 9 3 9 9 10.0 2.0 
21 l7 7 7 12 12.s 2.6 
27 21 4 16 18 17.2 3.4 
65 65 50 42 43 53.0 1ci.6 
84 70 85 53 54 69.2 13.8 
59 27 103 55 49 58.6 11 •. 7 
7 6 
' 
2 l 3.8 0.5· 
3 3 l l 5 2.6 0.5 
4 2 3 3 l 2.6 0.5 
6 3 8 8 3 5.6 1.1 
0 0 0 0 l 0.2 0.1 
52 42 56 59 48 51.4 10,3 
0 1 0 0 1 0.4 0.1 
l 2 l 0 4 1.6 o., 
l 3 2 0 1.4 0.3 
6 7 l 9 
' 
5.2 1.0 
l 16 24 7- 3 10,2 2.0 
2 8 5 10 8 6.6 1.3 
l.25:l 
~ 
...... 
2-3 DAYS PBB'lRBADll!IIT 
C'-T BO, 
%All&Vll 
DU'FBIIBlll'tIAL CELL·ellUll'rS --S~I·· BOIIB.MAtillC~l"·OF·CA'l'SWI1'11 
. SP011TAl1B01JS IllftCn()l'ili-.ZIIB ERTBRITIS . 
5-6 DAYS POST-TRl!ADll!IIT 6-8 DAYS. POST-TRl!ATlll!IIT 
CAT IIO. 
10-12 _DAYS POST-Tlll!A'Dll!IIT 
CAT NO, CAT 110, 
14_ DAYS POST-TBl!A'DIIINT_ .21 DAYS POST-TIIBATlll!IIT 
CAX BO, CAT BO. 
13 14 15: Avg, % 13 · 14 · lS Avg, % 13 14 15 A5, Z 13 14 lS ..... % ll 14 · Avg. Z 13 14. Avg, Z · 
.. 11$1-sta. ·10·. 6 8 ·s.-O- . i.6 0 6. 0 2,0 0.4 5 . _5 0 ·3,3 0, 7 4 0 -·2,0 0.4. ·i6 ,9 ,U:.S 2.5 9. 7 8,0 1,6 
Prorubric:,teil 19 lS 23 i9,0 3.&. o 6 o 2.0 0.4 6 5 o 3,7. o.i .1 2 4.5. 0.9 40 33 36.5 7,3 32 11 24,5 4,9 
Bullr;lc:,t..;. .56. 47. ~- 64.3 p.9 0 12 0 .4,0- · 0.8 4 ·s O. 3,0 -0,6 12 1 6,5 1,3 102 133 117,5 23,5. 100· 95 97,5 19.5 
Hetarubric:,tea 81 70 45 65,3· 13,1 O 41 10 17_,0 3,4 6 10 5 7.0 · 1;4 18 0 9.0 1.8 176 1Q2 139.0 21;8 109 123 116.0 23;2 
. ·11ye1obla~t· 
Proaye1ocycea 
11:,eloc:,tea. ireut. 
llai:-,e1ec:,tea N•t, 
l!U<l ;iteut. 
Sepeated O l(eUt. 
IIJeloc:,te~ ••. · 
-llatlill,eloeyte Boa: 
Bad Boa, 
Sepea.tecl Boa, 
..... phila 
i':PP\IIIC:,tea 
-:,tea, 
Plu+,tee 
·11eallkar:,o.c,ta .· 
I.,. B. Cella 
lhlclaarifiecl ~: 
~to.ta. 
:l!rl·kti9· 
.10 4. 10 .· 8.c;> i.6 
14 5 9 9;3 · 1.9 
21 · 1 14 14.0 2.8 
57 46 5:\ 52.0 10;4 
91 93 87 · 90.3. 18.1· 
53 90 43 62,0 12.4 
12 11 6 9, 7 l.!!-
3 4 - 3. ~.3< 9..1 
3 4 3 · 3,3 . ·0. 7 
7 6 
1 · 2 
3 .. s.:i 
6 3.0 
1,1· 
0.6 
51 86 86 74,3 14.9 
1. 0 · 2 . 1;0 0,2· 
1 0 . 0 0, 3 O,·l. .. 
1: 1 1 1,0 :0,2' 
S . 2 · 5 . 4.!J· 0,8 
1 ·1 2 . 1;3 . 0.3 
2 ·o 1 1;0· c;,.2 
1.6611 
0 
.o 
0 
0 
.5 
s 
0 
.o. 
s 
10 
o· 
5 
u 
14 
0 1.1 o.3 
0 2.3 0.5 · 
0 
0 
4;0 0.8 
4.7 o.9 
35 .5 15.0 3.0 
so S · 20;0 4,0 
6 0 2.0 .. 0.4 
.s -10- s.c;, . 1.0 
7 · 10. 7.3 1.5 
6 lS 10,3 2.1 
0 0 o.o ·0,0 
385 . 253 330 322; 7 64,5 
10 ·10 _10 
S O 5 
· .0. 0 . 0 
60 . 22· 90 
10· 3 10 
s O 0 
10·;0 2.0 
3.3 ii~'? 
o;o o;o 
s1..3 1,is 
7;j 1.5 
1.1 .o,;. 
' -~t8•1 
~l .ia1,..· al:9,-upreaeecl co tbll, ~llt ~th. or hlmd~~ •. 
10 
9 
32 · 
86 
25 
0 
2 
1 
2 
l· 
·2 
0. 
0 
5 
·5 
10 
5 
0 
0 
0 
s 
0 
0 
.0 
0 
0 
0 
0 
0 
5 
10 
10 
0 
3.3 .0.7 
3.0 0.6. 
12.3 · 2.5 
30.3 6.1 
11.7 . 2.3 
1,7 0;3 
·0,7· 0,1 
2,0 .. ci.4 
4.o· o.8 
5;3 :i._l 
0.7 ·0.1. 
164 _395. 295. 284. 7 56.9. 
63 25 lS 34,3 6 •. 9 
2 o 10· .4.o .o.8 
1 
58 
l.S . 
~-
o o o .. 3 0.1 
25 120 67,7 13;.5 
0 30 15,0 . 3.0, 
.o o .· . 2.0 o.f · 
·4,U:l 
10 
9. · 8 
lS . 37 
77 144 
145 "141 
127 .90 
4 . 0 
0 •i 
l .. 0 
2 0 
0: 0 
60 
0 
0 
i 
s 
1 
2 
52· 
0 
0 
0 
3. 
8 
6 
::l 
Ill 
8.• i,1 
8,5 1.7 
.26.0 • 5.2 
· 110.5 22.1 
143.0 28.6 
108.5 21,7 
2.0 0.4 
0.5 0.1. 
o.s ·0,1 
1.0 0.2 
0,0 0.,0 
56,0 11 •. 2 
0,0 o.o 
o.o o.o 
o;s 0.1 
4.0 0.8 
4,5 o., 
4.0 0,8 · 
1 •• 5.9:li 
g 
1 
1. 
. 30 
53 
27 
1 
0 
0 
1 
Ci 
4 
s 
6 
29 
82 
40 
4 
6 
0 
3 
0 
22 ·35 
O 0 
0 0 
1 .2 
8 4 
l_ 4·: 
2 5 
5,11 i;'li 
6.0 .1.2 
6.5 1.3 
29 • .S 5,9 
67 • .5 13.5 
33.5 6A 
145 0.5 
0,0 .o.o 
o.o o.o 
2.0 0,4 
o.o o.-o 
28,5 5,7 
o.o o.o 
o.o 0,0 
1,5 0,3 
6.0 1.2 
1,s. 0.5 
3,5 0.7 
0,.49il 
4" 
11 
11 
52 
69 
59 
4 
0 
0 
2. 
1 
s ,..,.· a.• 
5 8~0 .1.6 
10 ·10.5 2.1 
60 56,0 . 11.2 
76 . 72,5 14._5 
46 52.5 10.5 
1 5,5 1,1 
2 1.0 0;2 
3 1,5 0.3 
2,_0 0.4 
0 0,5 0,1 
29 ·. 36 . 32.5 6,5 
0: 0 · o .• o . o.o 
0 0 0,0 o.o 
0 0 o.o o.o 
4 3 3.S 0.1 
1 1 1,0 . 0.2 
3 2 2.5: . o.s-
0,87:l 
~ 
00 
. lubrib'!uu 
Prorubricytes 
kbrlcyte. 
MetanJb,ric:ytH 
~•lol>laata 
·-el•CJ< .. 
· · ~eloc:)'U. Neut. 
Het9:Jelocytea Neut. 
z.nd·B•ut. 
~pmte4 ·B~ut. 
HjeJ.ocytu:F.o•. 
Het.jeloc7t,u r.as. 
hqd-·o... 
S .... ted Boao 
Meo~II: 
0LJIIPboC,_t!III 
-.OCJ<• 
p~ .. 
119pb.E7C!ICJCN 
a. E. Ce1h 
11a.i:h..,t.£1~ Celi9 
~to•ie 
ilw&.,.n 
·,o~~~=·~~l-~--CAm.~ 
_20 DA~S PRETBEAnlEHT 14 DAYS pRETR&\'JHENT 6-8 DAYS PRE'IR&\'iMEN'I' ]·DAl's POST-'l'IIEAl'lmU 6 DU'S POST-~~- 9 DlYS:~-TBEA?HlliT . 14 DAYS POS'I-TBEA'l'MEft 21 DAYS POS'£~TBEA'1MENT 0 25 DAY_S_POST-'lREATMBNT 
CAT NO. CAT·RO. -CAT 'ilO. CAT BO.; CAr IIO. CAT -NO •. CAT NO. CA1' NO. CAT HO. 
7 8 •vg. % 7 8 Avs, . % 7 8 . Avg. j 7 8 A5. .i 7 8 Ay&. . Z 7 s· Avs, % 7 8 Avg. % 1 8 AYI•· % 7 8 Avg. 
17 . 10 
28 21 
n.s 2.1 10 1~ u.s 2.l 12 14 ·--13.o 2.6·· a 10 · 9,0 1.e 1 1 4.0 ()"~8 o o: -- o.o. -o .. o s 3 4.o o.s e 13 10.s ·2.1 9 · 7 a.a 1.6 
24.s 4,9 17 23 20.0 4.o 24-- 32 2s.o s.6 14 .12 _ 13.o z_.~ ·13· u _12,0 · z~-4 ·· o o. o.o o._o e 3 s~s· 1.1 zs. 26 21.0 s,.4. 16 13 · 14,5 · 2,9 
84 47 6s.s _1~.1 46 sz 64.o 12.s 101 gs gs.a 19.6 63 84 73 •. 5 14.7 _45 · 32 · -~e.s 1 .• 1 0 4· 2.0 o.4 3 5 4.o o.s 101 89 98.o 19.6 55 10 62.s u.5 
145 42 93.5 18.7 61 111 ag.o 11.s 121 12s 121.5 2s.5 90 125 107.5 2,1..5 24 37 30.-5 6.1 ·4 · 16 10.0 J.o 1 11 6.o 1.2 48 121 8_4.5 16.9 74 85 _79~5. 15.9 
11 12" ll,5 2.3 
6 23 14.5 2.9· 
10 :·22 16,0 · 3,2. 
53 . 60 s6.5 11.3 
55 •• 76.~ 15.3 
24 55 39.S 7,9. 
18 13,0 2,6 
3 · 3.5 0.7 
5 . 4,5 . 0.9 
12 6 9,0 loB 
o 2 1.0 o·.2 
28 · S6 42.0 8,4 
· 1.0 0.2· 
o·.s 0 .. 1 
S 3.5 _0.7 
. 7 5.0 .. 1.0 
4 3.0 0,6 
· 2.s Q.s 
12 10,5 2,1 
14 22 18.0 3.6 
13 21 ·11.0 3.4 
80 35 57.5 ll,5 
121 55 88.0 17.6 
69- 36 52,5 10,5 
.1 a 1.s i.s 
3·· 3 3.o ·o.6 
5 3 4.0 0.8 
9· 5 7.0 1.4 
o.o. o.o 
29 -43 36,0 T.2 
0 0 0,,0 0,0· · 
.1 1~0 0,2 
r . .2 . 1.5 0,3 
11 6.5 1.-3 . 
4 2,5 o.s 
~2 4 3,0 0,6 
7 
51 
55 
34 
4 
-9 
51 
1 
6 
7.5 1,5 
11. 9.5 1~9 
14 10,5 2.1 
37 44.o s .. ,a-
56 55,5 11,1 
33 33,5 6,7 
35 
.. 
5.0 1-.0 
2.0 0.4 
1,0 0.2 
2.0 o.4 
0.5 0.1 
43,0 8,6 
2 .. 0 0.4 
1.5 o .. 3 
l•O. 0.2 
7,S. 1,5 
5.o · 1.0 
2.5 ·e.5 
12 8 · 10.0 2,.0 
:24 13 18.5 . 3. 7 
21 15. 18.0 3.6 
73 34 53.5 10. 7 
91 58 74~5 14.9 
32- 41 36;5 7,·3 
5 7 6.!) 1,2 
3 2,5 0.5. 
6. 4.5 0,9 
4.0 o.s 
o · o.o O.o 
42 · 59. ,a.5 10 •. 1 
.z 2 2.0. O~• 
2.0 0,4 
1~5 0,3· 
4 . _3,5 0, 7 
. 3. 6· .lt.5_ 0.-9 
4 .6 ·s •. o ;L..O 
13 1 7.0 1.,. 
22 1· J.i.5 .. 2.-l-
21 2 u.s 2.~ .. 
133 55 94.0 18,8 
115 es 101.5 20.3 
41 ~9 ·so.a 10.0 
rj 3 -6.0 · 102. 
2 1.5 o.3 
3. 2.5 o.5 
1 6.0 lo? 
1· O 0.5 O,l 
_36 102 69,0 13,8 
2, 21 . 11,.5 . 2.~ 
· 2 o 1.0 o;~ 
1,5 0,3 
66 34,0 6,8 
7. 4.0 0~8- i 
2.0 o •.• -
o.o o.o 
--0 2 1,0 0.2 
1.0 o·.2 
3.S 0 .. 1 
22 0 11..0 2.2 
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